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im^^m 0024 
im^^XH 2003.04.30 

ss] o\m D\\o\^m^^'m ?bl6^^ Mie>; oidixi ^ 321 xii 

Hi-tH 

-1- O tzi 

[^^S2J S^Sa] CMOS IMAGE SENSOR WITH DOUBLE GATEOXIDE AND METHOD OF 

FABRICATING THE SAME 

[ggjoi] 

[SSI ^^slA^ moi'M^ysxii 

[gSieJ^JE] 1-1998-004569-8 

[□Biei] 

[SSI ^©isej 'ti^ 

[ CH £1 01 3 H 1 9-2000- 1 00004-8 

[xi§9^£iAn ^^IA^ sxi^. ^siaf ^^si, ^aiAh ^^shs 

(Sg^SJ^^ejsl 2000-049307-2 

[^^sxn 

[^S2i ^^s:>ii 01^^ 

[^S2| S^S:*!! LEEJu II 

[^ej^^^sl 650901-1037829 
[^aeim] 463-060 

SSJIS ^fe^AI OIDHS ^^Om^ 102-503 

[^^1 KR 
[^AFS^l m=p- 

[^X|] ^oia X1I422°I ^§Oil °Jt^ gS!, Xil60^°i ^§011 £j 

20 ^ 29.000 

[:'^<^L^#^sl 2 s 2.000 ^ 



23-1 



10Z0030027810 2003/10/29 

l^Am^^] 6 1.^ 301.000 ^ 

imm 332.000 s 

[§¥AiW] . 1. Q^'Ai- S>MI/H(£3)_1S 



23-2 



1D2D030027810 ^^ 'U^}: 2003/10/29 

^ ^^^^ 0.25;Mm-^ o]t}^ ti.nl ©l-g-^ olnl;^l^AioflA-l c^-o^^^cgo^ 

^ ^^^^4 ^^lajo] ^x\d\] M]S.^ o]n]^] ^a-^ 

^ US] ^tb ^-^S. ^ ^^'^^ ^IS.^ ^^l^l^l ^^^^ ^]2i 

£ 3 
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o]^ 7ilol:E^o^n^^ ^wl*]-^ M]3.:^ o]xi]^] ^ ZLSl ^j-'^OTS IMAGE SENSOR 

WITH DOUBLE GATEOXIDE AND METHOD OF FABRICATING THE SAME} 

£. 

11 : ^VS^fl 7]:^ 12 : <Hl5qf^ 

19a : ^^fllTDolH^-a^^ 28a : ^l27l]o]H^<^^ 

29 : ^}^3.^ 
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<9> ^ ^x^^ ti>:£^]^^lo^ aj-i^oil ^fb ^-^S. >i<lS.i <5lol^l^Ai(CM0S Image 

sensor) 2] «J-^<^1 ^t!: 

<io> <^aV^ CCDCCharge Couple Device) ^S.^ o]u]^]^a^o\] o^o^a^ 

^^^91 ^-f^ sj-^S- cfl«^lA-l ^^el-^S^^#(Quantum Ef f iciency)<^l 191 <?]a>^ 

<11> £ 1^ #2fl 7l#oll M]S.:^ olD]^]AflA-]^ ■^7>5lSiolcl.. 

<12> s. 1^] £^1^ «]-<4 :y-ol, ^^o] s.M.r^^]SL^iPD)Si\- 47)\2] NMOS B^^l^E^^ 

^^^5)o^, 47fl^ NMOS B^^l^E^ # HSH:^i5f)S^^l:iBl(Tx)^ iS4«^l^:^(PD)<Hl^i 
^^i^V* #^^^^V<^^(FD)-2.S. -gr^s:]-^ el^ilH^^liBi(Rx)^ ^ 

(Dx)^ ^rii^S^^ (Source Fol lower)^.^^ 't^mH^^^lr^EKSx)^ ^^^1 

(Switching) ^ '^:Befl^J( Addressing)^ ^t!: ^^^l^f. £ 'Cf'^ ^S.^ 

^ q-r^^l Hqfl^l^Bl^ w>oH^^<a-(Vb)<^l ^«fl ^^5)^ S.^^^^]^B\(Load transistor; 
LD)olcf. 
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<13> ^^tb ^<']. ^IS.^ <^]^]^] ^J^i^ ^li^l^l^ ^^^srV^ ^ 

<14> £ 2^ #2fl7]^ofl nc).^- ^]S.^ <^]'o]^]^^^^ ^^£.<5l^. 

<15> S. 21- aiTll S.^S\S.^7} ^^9]^ 7l:5!:(ll) -^<Hl 

<i6> ^^^^<H5fl<^lY# p^ ^M^iWs] -^^oil 

<Hl3i]^(12)oll^ iST=fol^:E.(Buried Photodiode; BPD), H^^slH^^l^tKlx) 

^ el^H^^l^Bl(Rx)7> ^-^j^c^-. <^7]^'\, nfl^^ iScfol^^^ ^^^(DEEP N-) 

p^ ^^f'(pO)o.s. ol^ol;^lji, H^i^lB^^l^iEiCTx)^ ^>^^ ^^ol 

^(14)0] 

<17> H^Jl, el^H^^l^BKRx)^ 7;>^fil "^^^ ^^ol l-^^^>a-<^^(FD)<^l ^^JL E}-^ 

^^o] ^■S^<a-<^^(VDD)<^1 ^^M. p^ <^l5i]#(12) ^Hl 7llolB^^(14)ol ^^^^^cf. 

<18> I1B]JL, ^e1-<^lti.B^^l^iEi(Dx) ^ ^isj|EE^x1^EKSx)fe N-LDD(N type Lightly 

Doped Drain, 15) ±^/B.^]]9l^^(ie) ^S^lJi, ^^BB€^1:^B^^ <U^- di^/B.^ 

91^^(16)^ #^^(Output) tb^, sl^B^fl^l^BKRx) ^ H^^siiESfl^l^ti 

(Tx)^ N-LDD ^3:71- 4ii/-^efl<^l^-^(17) ^3io]i^ ^ ^^^r*^ ^ (FD)^ :Be}-o]^H^ 

^l^Bl(Dx)^ 7llolH^^5!|- 
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<19> nelJl. ^ 7llo]H^^(14)S] <y:^^oil^ i5)lolA^(18)7> ^^^£lJl. Tflo] 

<20> t:f^^S., S-^slS-^l- <=^]^%-(l2)^<^] nMOSFET» ^^^*>7l 

^(20)4 pMOSFET* ^^it\-7] ^tb €(21)ol o]o.^.c^ p^ ^(20)<^1 N-LDD(22) 

:i:i/^eflol^^(23)^ nM0SFET7> ^^^sl^H. €(21)ofl P-LDD(24) ^S^] 
/:E.eflol^^(25)-i- pM0SFET7> ^ B^^1:iB]fil n]o]^^^(26)^ <y=# 

^o)]^ i3JllolA^ (27)71- ^^^5)JL. 7l]olH^<a^(28)^ ^^5|-^<H211<=>1^^ Tljo] E ^^n^(19)j2|. 

^"U^ 

^(FD)^ ?fl21lAl^>,^ol 3|-o> ^o^^^o^5)lo]«.i4 S^sjs--?- 3.^ ^'^^ Tflo] 
H^^^(19, 28)-ir ^l-§-3H ^^^s^H:£ ^-^^^ (Dynamic range) ^ ^ 

<22> zieiul-, 0.25/mi# ol^:]-^ ^3 a-^ w.Dl3^(Deep sub micron) 7l#^ ^^l-g-^ o] d] ^ a-^ ofl a-^ 
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^^^1: ■^^I'Hl ^li^f^t-i] o]x2]x] ^A] ^ n.9] ^I^^V^iHl 

=1 ^^<^1 9X^. 



<25> ZlSlJI, ^ ^1^51 ^]3.^:l o]m]7] ^A^o^ ^sfl^ Hj-i^^ 5ll ^^if S.^S\S.^7} 

^^^^ ^-£^1 ^llTllolE^o^n^^ ^^^^r>^ ^711, ^1-71 aVS^l 7]:^ ^Vo]] 

^^^l7l^ nf^^^f^* ^^^«>fe ^^1. ^1-71 x^l^B.^^ ^^^}^^^ ^1-71 >^ll7fl 
<^1H^^^ .^-71 S^SlS.^ >^1-^<H1 ^^j^ ^l7ls:>^ cf^l^ >^V7l n].^,^^^ ^] 

7]^^ ^711, ^^t}^ ^llTflojE^c^nl-^ ^^ofl ^12711 olH^<?!^^ ^^^^1"^ ^ 

40A -^^1^ ^^^*>^, ^7] ^l27flolE^cgni.^ 50A~60A ^^^1^ ^^^^^ ^^-^^ t!: 
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<28> £ 3011 ^O], 3,7]] ^c^s\.^o]^]o]:^9]. S.^S\S.^7} 7]^iU) 

^^^] <>ll2l#(12)ol ^i^^S]x^, p^ <^l2l^(12)^ -^^ofl c]-^5j.^o:|eflol w-iq. ^^Is]^ 

<29> pi;^-!, ^^sl-^o^eflol^-l- ^3^^^, 6\]^^(i2)$] ^«-ofl 

^2l-olti.B^;^l^EKDx)^ ^e^EE^^l^^E^Sx)!- tfli*>:£^ p^ €(l3)o1 ^A^slJi. M-i^lx] 

<^]^^a2)<^]^ Dj)^^ 5L£tq-ol^c (Buried Photodi ode; BPD), H^^^JlH^^liEi (Tx) 
^ &|'^H€^1^eKRx)7> ^^^J^cf. <^7lA^, nfl^^ 5LS.cfoliL^^ ^^#(DEEP N") 

^(14)0] 

<30> n^Ji, e^-^S^^I^^ElCRx)^ ;^>^^ ^^o] l-s.^^<0:C§^(FD)<>fl ^*>Ji 

<3i> ZLS^ji, JE.el-ol H.H^^l^El(Dx) ^ ^i^HH^^l^B^Sx)^ N-LDD(N type Lightly 

Doped Drain, 15) ^SiSt] ±.dz/^^]]o]:^mi6) ^2^<^]JL, ^^/^z]] 
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•y^^Cie)^ #^^(Output) t!:^-. sl-^H^^lciiB^CRx) ^ H^^sslH^^lriiE-l 

(Tx)^ N-LDD ^2,7} ^i/-^efl^^^(17) '=^2io]x^ , ^^V<^ (FD)^ ^e^-ol^.^^ 

<32> s. 25!f 4^711, ^ olul^l^A^o] ^^^^o:|eflol-H^ z^- H^^l^B.^^ Til 

o]^^^(U)^ 'y=#^<^l ^^211 01^-1(18)71- ^^^£li, 7llolH^^^<^l ;^U7ll<^lH^<a^Hl9a):4 
^]2?]]o]^^<^^i28a)^ TflolH^^e]- ^3^7> 9X^. o]^ ^ ^llTllolH^o^^ 

(19a)^ ^^^1^ 10A~40AolJl. ^l27flolB^^^(28a)Sl ^^^1^ SOA-GOAolcl-. 

<33> ^^^S., S.^s\S.^^ "^^iL^, <^l5ilf^(12)tll<^l nMOSFET* ^^^^>7l ^t]: € 

(20)311- pMOSFET* ^^^sl-71 ^tlr €(21)^1 c] o.^|.c^ ^^^^iJl, ^(20)«H1 N-LDD(22) ^ 

4ir^i/^Ell^^-^(23)^ nM0SFET7l- €(21)<^1 P-LDD(24) 

^efl<y^^(25)^ pM0SFET7> ^sl:il. ^ B^^l^it^^ 7flolH^^(26)^ 

^l27llol:e^<gn^(28a)^ 7llolH^^^<^l ^^j^lJl ^i^. ^M, mn^]^^'^m28a)^ 

■^^1^ SOA-eOAolcf. 

<34> :£ S6\] cflsfl ^Hl^l ^^S}-:i<>lB|lol«-o1]^ >^1 iTll o] <^ 19a)^ ^l27flolH 

^<?^^H28a)^ o]^^o_S. ^ ^Z^^ TflojH^^e]-^ ^>-^3r>7l nfl^oil ■^^^<a-(2.5V~ 
3.3V)# ^-g-^ ^ ^ol ^^^V ^t^^^].^^ ^ ojcf. ols.>i*| >V<lS.i olnl^l^Aio^ 

^^5l-%=oil o^tH ^^£l^ ^^^V ^^'^^ (dynamic range)* ^M.^ ^ SX^, <*>^s] 
7llc>lH^olB]-^ ^^2|-dii<^^<^l ^-g-^}^^ #S^^<lV^^(FD)<^1 ^el-o] w.B€^liB] 

(DX)S^ TflolH^O^n^ ?ll5fl^m^?jt^ ^dbAlT^l 1-S^^'a-«^^(FD)^ 7ll2flAll^^» ^^A] ^ 
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^ ^t^-. o]^.^ ^^>-^*a- ^^;^1^(Electron-VoItage conversion gain)* ^^S* 

<35> ^^711 :^12711 o] ^(28a)^ TflolH^ 

^ ^^:diS.l- #ol7ll 2-W>^^(Mobile phone)<^lM- 

<37> £ 4aoll ^X\^ ^o], cl-^S).^o]eflol«.Si]- S.2\S\S.^7} ^^S]^ tiV^^fl 

(11) <^l3i)#(12)^ -^^^Al^lJL, p^ <^M%^il2)2] ^^d]] STI^^ ol-§-^M ^ 

JE.^5i-^(F0X)^ ^^^tb4. 
<38> r+^oil, oj^^cy ^^J^ -i-^H ^zl- ^^^±.<=>]^]]<=>]^^ oiliqf^(12)<Hl p^ €(13)^ 

^^^^>Jl, p^ oll5l#(12)^l p^ €(20)4 €(21)* ^^^tb^-. 

<39> cf^oll. p^ oil5zl#(i2) ^^^^ ^ll7llolH^^^(19a)* oinfl, ^HitIIo] 

H^<?^5]-(19a)^ p^ <^14f^(12)* <i^s]-Al7!^ ^A^^ ^Bl^'a:^^(Si02)'a ^ ^JL, n ^z^] 

^ 10A~40A<^lcl-. 

<40> H 4b<Hl S-A]^ a>s]- ^o], 1711 olH^S^^( 19a) ^^s^^o]z]]o]^^^jl S.^^ 

S.^^ ±^><\n^ ^}^3.%-(29)-^ ojufl, p>>i3.^(29)^ ^ -a:^^ ^o] , 
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<4i> cf^ofl, D>>^3f.(29)^ ^2Jj^^\^^3.S. ^]-%-^}<^ o>riia#(29)^l ^^js]^-?- 

^ ^ll7llo]H^^5V(i9a)^ ^AiAiz^*V4 <^lall, ^1 1711 olH^^l^H 19a)* ^^^^i-^V^ 
Ir^a-CHF) SE^ BOECBuffered Oxide Etchant) :^1^* ^^l-g-tlri^l-. ^^^^ 

± l-Bl-^p>(02 plasma)* <^l-§-t!- H2S041- <5l-§-t!- ^^^^^ SEfe '^IMCthinner) 

<43> 4^<^1, ^^^m ^1 1711 olE^<aD^( 19a)* i^tb S^^S-^S] 

^131#(12) ^H1 ^12711 olB^<a^(28a)* ^^^t!:^-. , ;^l27llolH^<a^H28a)^ 
•HI ^#(12)* ^i-a-^^l^ ^^^t!: ^-^S-. 50 A -60 A ^^S. ^^^^cf. 

<44> ^si). ^ol >ll27llolB^^BV(28a)* ^^^3r>^, ^ll7llolB^<?^^ 

(19a)2l- ^l27llolE^<^n^(28a)Sl o]^ 7llolH€<a^o1 ^a^sIji, s.^S)S.-^o11^ >^l27l1olH^ 
^si-(28a)Sl 7l1olH^<a^o] ^^J^tq-. ^^^i<H2fl'^l^<^1^ TllolH^^Bl- 

ol ^>^J£)JL, S.3]slS.-^<Hm ^tJi\^o^S. 7l1olH^<?!^ol ^A^^tq-. 

<45> ^^^^S., ^^^:ii<He11ol«.» ^^^^m '^fl^^ 5£S.4^1^:=. 

S3|:^S-^ofl nMOSFET ^ pMOSFETl- ^^^^i^. ;^Hlt}: a3^*>71S. t!:4. 
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Aj-^tb wl-Sil- ^ 0.25;fln-^ <^1^>^ 'a^i^^la.^- 7l#^ ol-g-^V o]Dl;^l^A-lofl 
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11 

2] 

^^Sl-:4i0^eflol«.o11^ ^ll7llo]E^o^n^2|. ^]27]]o]^^<^^oJi ol^^o] ^ Jl , 

I^^^^l- 31 

^oM ^llTllolje^o^n^^ 10A~40Aol::i. >^7l ;^l27llolH^«a^^ 50A~60A^ ^ 
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[^^*J- 4] 

ml 

♦ 5L^^>^ ^]S.^ olnl^l ^A^o:] 

^llTflojH^'a^^^ 10A~40A -^^^IS ^^^^1-^, ^7l ^l27llolH^'^^^^ 50A~60 
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i^^^^ 6] 

^^^^^ ^i^^^i^ ^^^s. '5^12.^ ^^i^ nJ-^. 
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I£ 1] 



Cp 



T 
1 



VDD 



Tx 







PD 





FD 
Cf i 




Sx-|[ 



VbHIlLD -L 
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2] 
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n <a^>: 2003/10/29 



[S. 3] 



CM 
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